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1. Introduction
In previous RAN1 meeting [1], RAN1 has updated and endorsed NR Rel-16 UE features list as in [2]. Still, there are remaining points to be decided on further details of NR Rel-16 UE features. In this paper, we share LG’s views on the further updates of NR Rel-16 UE features, especially for NR-U.
2. UE features for NR-U

· Regarding FG 10-9/9b/9c/9d (search space set group switching)
Benefit for licensed bands: No strong benefit. Dynamic switching of search space sets is particularly favorable to unlicensed spectrum operation since channel occupancy is instantly determined based on the outcome of LBT. In licensed band, other tools to adapt PDCCH monitoring periodicities (with lower dynamics compared to search space set group switching) are already supported, e.g., by BWP switching or dormant BWP. If an optimization for search space set group switching is needed, Rel-17 WI(s) should be the right place for the optimization.

· Regarding FG 15/16 (e-Type-2/Type-3 HARQ-ACK codebook)
Benefit for licensed bands: We still don’t see any necessity/essentiality of these features for licensed band operation. Regarding PUCCH miss detection due to interference, we think there are already several tools for gNB to handle such case based on the adaption of related parameters, for example, PUCCH power control or max coding rate, by tracking channel/interference as have been done so far. Regarding LP UCI drop due to preemption by HP UCI, unlike the NR-U situation where the LBT failure in UE could not be anticipated in gNB, since the gNB would intentionally preempt with HP UCI in this case even though consequently LP UCI would be dropped, such case could be under gNB control/management. Moreover, since considerable specification impact is expected if e-Type-2/Type-3 codebook in NR-U and multiple/different HARQ priority in URLLC are combined, we at least strongly object such combination.

Potential problems: Considerable specification impact is expected if e-Type-2/Type-3 codebook in NR-U and multiple/different HARQ priority in URLLC are combined.

· Regarding FG 20a (rb-Offset)
Benefit for licensed bands: No benefit. Since reference Point A can be configured per CC, if gNB needs to align CORESET#0 with regular CORESETs (other than CORESET#0), they can be aligned by configuring different reference points A per CC, without using FG 10-20a.
Proposal #1: The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.

· Regarding FG10-2f
FG 10-2f is suggested to be the basic FG only for scenario B/E (i.e., PSCell (DL + UL) in band for shared spectrum channel access). For scenarios C/D (i.e., PCell (DL + UL) in band for shared spectrum channel access), if this feature group is mandated, NR-U UE may be required to decode neighbor cell’s MIB to obtain SFN of target NR-U cell to validate SFN 2 bit indication in DCI 1_0. However, since MIB decoding for hand-over case may lead to a burden to UE implementation and increase of hand-over latency, some UE implementation can choose to proceed hand-over and RACH procedures before UE decodes target cell’s MIB and validates SFN 2 bit indication in DCI 1_0. Therefore, it should be considered for a UE to perform handover procedure without reading neighbor cell’s MIB. In other words, if a UE does not indicate its capability for scenarios C/D, the UE can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure, even though RAR window is configured as larger than 10 msec. With this regard, NOTE column of this feature group can be updated as follows with highlighted part (It should be noted that irrelevant columns are removed for the convenience):

	Features
	Index
	Feature group
	Components
	Note
	Mandatory/Optional

	10. NR-unlicensed
	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	the signaling is per band but is only expected for a band where shared spectrum channel access must be used.

The UE incapable of this feature group for PCell (DL + UL) in band for shared spectrum channel access, can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure.
	Optional with capability signaling

This FG may be a part of basic operation for a particular scenario


Proposal #2: FG 10-2f is to be the basic FG only for scenario B/E (i.e., PSCell (DL + UL) in band for shared spectrum channel access).

Proposal #3: For FG 10-2f, add the following in the NOTE column.
· The UE incapable of this feature group for PCell (DL + UL) in band for shared spectrum channel access, can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure.
· Regarding FG3/3a/27
FG 10-3/3a/27 are suggested to be the basic FG for scenario C (i.e., PCell (DL + UL) in band for shared spectrum channel access) since these feature groups are enabled via SIB. It would be undesirable from UE/NW perspective to face the situation where gNB configures to enable those FGs via SIB but UEs in initial access are not capable of supporting those FGs.

Proposal #4: FG 10-3/3a/27 are to be the basic FG for scenario C (i.e., PCell (DL + UL) in band for shared spectrum channel access)

3. Conclusion
In this contribution, we provided our views on the further updates of NR Rel-16 UE features, especially for NR-U, and the followings are proposed.
Proposal #1: The FG10-9/9b/9c/9d/15/16/20a are only applicable to unlicensed bands, and the note “the signaling is per band but is only expected for a band where shared spectrum channel access must be used” is added for the FGs.

Proposal #2: FG 10-2f is to be the basic FG only for scenario B/E (i.e., PSCell (DL + UL) in band for shared spectrum channel access).

Proposal #3: For FG 10-2f, add the following in the NOTE column.
· The UE incapable of this feature group for PCell (DL + UL) in band for shared spectrum channel access, can transmit PRACH on the target cell before reading MIB of the target cell during handover procedure.
Proposal #4: FG 10-3/3a/27 are to be the basic FG for scenario C (i.e., PCell (DL + UL) in band for shared spectrum channel access)
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